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(54) CnOCOB OOPMMPOBAHMfl MEMBPAH B MOHOKPMCTAJlJlMMECKOi^ KPEMHMEBOC^ HOflJlOKKE 



(57) Pecfepar: 

Cnoco6 cpopMkipoBaHkifl MeM6paH a 
MOHOKpMCTannMMecKOi^ KpeMmeso^ noAno}KKe. 
McnojibaoBBHue: a oSnacTM TexHonornn 
npoMSBOflCTBa nonynpoBOAHMKOBbix npn6opoB. 
Cyi^HocTb M3o6peTeHHfl: Ann cpopMnpoBaHnw 
MeM6paH HaHocJiT aaii^HTHoe noKpbiTkte Ha 

nOBepXHOCTb KpeMHUfl, npOMSBOAflT BCKpblTHe B 

aaii^MTHOM noKpbiTkiM OKOH ki ctDopMMpyioT Hepea 
OKHa Ha Hepa6oTa)OLAeM CTopoHe noAno>KKki 
cnoi^ nopkicToro KpeMHMfl Ha saAaHHyio rjiy6kiHy 
nyreM aHOAHoC^ o6pa6oTKVi b pacTBope 
ct)TopMCTOBOAopoAHo{^ KUCJiOTbi, sareM 
HepaSoMyio CTopony noAno>KKM 3au\\A\i\aK>T 
xMMUMecKn CTOC^KMM noKpbiTMew, 3 Ha paGoHet^ 
CTopone noAHOJKKM b cnoe 



MOHOKpiiCTaJlJIklMeCKOrO KpeMHMfl C03A310T 

OTBepcTHfl AO nopvicToro KpeMHun vi npoM3BOAflT 
yAaneHne nopucroro KpeMHMfl rpaaneHMeM b 
pacTBope menoMM, AonojiHurenbHO 
C0Aep)KaLMeM STMJieHrjiMKOJib. 1 mji. 
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(54) PROCESS FORMING MEMBRANES IN MONOCRYSTALLINE SILICON SUBSTRATE 



(57) Abstract: 

FIELD: manufacture of semiconductor 
devices. SUBSTANCE: protective coat is 
deposited on surface of silicon when forming 
membranes, windows are open In protective 
coat and layer of porous silicon of 
specified depth is formed through windows on 
non working side of substrate by anode 
treatment in solution of hydrofluoric acid. 
Then nonworking side of substrate is 
protected by chemically stable coat. Holes 
up to porous silicon are fornned on working 
side in layer of monocrystalline silicon and 
porous silicon Is removed by etching in 



solution of alkali containing ethylene 

glycol in addition. EFFECT: expanded 

application field and increased efficiency 
of process. 1 dwg 
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npeAHaanaMeHo aha naroTOBJieHun pflfla 
nonynpoBOAHHKOBbix npn6opoB. 
<})yHKunoHanbHoe HasHaMeHMe Koropbix rpeSyer 

cix)pMkipOBaHM;i BKTklBHblX o6jiaCTe(^ Ha TOHKV1X 

MeM6paHax. HanpkiMep (pojo- \a 

3JieKrpOHHO-HyBCTBMTeJ1bHbie MBTpMqbl, 

TeHsoAaTMUKM. raaoBbie ceHCopbi m T.n. Bo Bcex 
cnyMBflx MeM6paHbi (|)opMiipyioT nyreM 
my6oKoro /lOKa/ibHoro rpaBneHkin 
MOHOKp^cTanniiMecKoi^ noAno)KKii c Hepa6oMe£^ 
CTopoHbi AO nony^eHMR MeM6paHbi 3aAaHHoi^ 
ToniMMHbi Ha paSoMet^ CTopone, na KOTopoi^ Ha 
nocneflyioinnx rexHo/iorviHecKvix onepamiax 

C03AaiOTCfl aKTMBHbie o6/iacTM 

nonynpoBOAHHKOBoro np^Oopa. 

klSBecreH cnoco6 nonyMeHHn MeM6paH b 
KpeMHkieBbix noAno>KKax nyreM mx noxanbHoro 
aHki30TponHoro TpaaneHuiR na 39AaHHyio 
my6MHy c Hepa6oHe(l cropoHbi b rpaBMrenflx 
cneqt/ia/ibHoro cocraBa, o6ecneMMBaioii^MX 
npenMyii^ecTBeHHoe TpasjieHne MaTepna/ia b 
onpeAeneHHbix KpHCTan/iorpacfJUMecKnx 
HanpaaneHMflx [1] Han6ojibLuee 
pacnpocrpaHeHiie Ann KpeviHM^i nonymiJiui 
TpasMTejiM Ha ocHOBe u^enoMei^ (KOH), 
o6pa6oTKa b KOTopbix npoBOA^Tcn npki 
noBbiLueNHbix (AO 370 K) reMnepaTypax. 

HeAOCTaTKaMM ororo cnoco6a Hen^^ioTcn: 

orpaHkiMennfl no Kpi/icra/iJiorpac^kiHecKOf^ 
opueHTai^MM KpeMHueBbix noAHOKeK; 

Ha/iMMkie sHaHkirenbHoro 6oKOBoro 
noAipaBJiMBaHMfl Marepkiajia npii co^hmm 
TOHKHx MeM6paH; 

noBbiLueHHbie reMneparypbi o6pa6oTKM. 
yBenMMUBafou^iie BepoflTHOCTb 

HeKOHTpOJlkipyeMOfl MOAMCt)MKaUklH OBOilCTB 

kicxoAHoro KpeMHMfl. b MacTHOCTkt, aa cner 

3arpn3HeHM51 6blCTpOAMC|X}>yHAI^pyK)U^klMb1 

npMMec5iMi/i H npoAyicraMH xnMi/mecKoi^ peaKu^kiki 
pacTBopeHMn; 

HMSKaj^ npoHHOcTb MeM6paHHbix crpyKTyp. 
o6ycjioBJiiiBaK)ii4afl HeBbicoKMf^ npoL^eHi BbixoAa 
roAHbix npii6opoB. 

HaM6onee 6nM3KMM rexHUHecKUM pemeHneM 
K saflsnyieMOMy flBfiflercfl cnocoS nonyHeHMfl 
xpeMHMeBbix MeM6paH, onkicaHHbifi b [2] 3tot 
cnoco6 BKnioMaer HaHeceHne na noAnoKKy 
3au4viTHoro c/ion. BCKpbiTkie c noMou^bio 
cj50TonMTorpa4)Mn b saiMHTHOM cnoe okoh, 
cf)opMMpoBaHne Mepea OKHa na aaAawHyK) 
my6MHy nopucToro KpeMHUfl nyreM anoAHofi 
o6pa6orKM b rpasnrejie Ha ocHOBe 
ct)ropMcroBOAopoAHOti KMcnorbi n aranona b 
reneHne onpeAerieHHoro BpeiweHu npn 
nocroHHHoK nnornocru roKa nepea 
^neKrpoJ^MrM'^ecKy^o AMeRKy (50 mA/cm ^) m 
noc/ieAytoinee yAajienne nopucroro xpeMHUfl b 
pacrBope i^enoMn. flna nojiyMeHUfl crpyKryp 
aaAaHHoi^ reoMerpuMecKOM K0Hc{)nrypaL4MH b [2] 
Mcnojibsyjor, KpoMe roro, o6;iyMeHne KpeMHUfl 
nporoHaMM n Honawn aaora. a raiOKe 
BbicoKoreMneparypHbie or>KMrM. 3rn 
AononHnrenbHbie onepai^Mn ne ABTiflforcfl 
o65i3arenbHbiMH \a c/iy^Kar, maanbiM o6pa30M, 
Ann jioKajikiaat^MH npoi^eccoB coaAaHkin 
MeM6paH na KpeMHMn n-Tkina npoBOAMMOCTM. 

B or/iUHne or [1] cnoco6 [2] noaao/ifler 
nojiynarb MeM6paHHbie crpyioypbi Ha 
KpeMHkieBbix noAno>KKax c jik)6g() 
KpbicTajinorpa4}viHecKOM opueHraLtnevi 
noAno)KeK. 

HeAOcraroK MSBecrHoro cnoco6a, npuHJiroro 
aa npororun, b row, Mro MeM6paHHbie 



CHM5Kaiomyio npouenr roAHbix crpyicryp. 

TexHMMecKMt^ peayjibrar yBe/iMMeHne 
BbixoAa roAHbix crpyicryp aa cner noBbiiueHMfl mx 

^ MexaHUHecKOM npoMHOcrM. 

TexHMMecKMt^ pe3yjibTaT Aocrnraercfl reM. 
Mro B cnoco6e 4)opMkipoBaHkin MeM6paH b 
MOHOKpvicTannHMecKoif KpeMHMeaoi^ noAno)KKe, 
BKnK>MaK)u^eM HaHeceHne aaiAMTHoro noxpbinie 
Ha noBepxHOcrb KpeMHun, BCKpume a 
aau^virHOM noKpuruM okoh, ct)opMkipoBaHkie 
Mepea oKHa na Hepa6oraK)iJnevi cropone 
noAno;KKM nopucroro KpewHUH na aaAannyio 
r/iy6nHy nyreM bhoahom o6pa6orKM b pacrsope 
4)ropMcroBOAopoAHoi^ Kwc/iorbi m yAa/ienne 

75 nopMcroro kpsmhha rpaansHMeM b pacraope 
u^e/iOMM, nepeA yAanenvieM nopucroro KpeMHun 
Hepa6oMyio cropoHy nopfyomnA aau^bii^aiOT 
XMMMMecioi CTOf^KMM noKpuTideM. a Ha pa6oHeC) 
cropoHe noAno)KKki b cnoe 

MOHOKpuicrajinumecKoro KpeMHi^n coaAator 

20 orsepcrnfl ao nopnororo KpeMHun, nepea 
Koropbie yAa/iflior nopucrbiC^ KpewHut^ na 
aaAaHHyjo rny6MHy b pacrsope u^enoMn, 
AonoriHMTenbHO coAepJKameM aTujieHrniiKOJib. 

HoBbiM b aa^iBuneMOM cnoco6e. 
Heo6Hapy>KeHHOM asropaMM npki anajiiiae 
nareHTHoM m Hay^HO-rexHUHecKoJ^ JiMreparypbi, 
flBJiflercn ro, Mro nepeA yAanenneM nopucroro 
KpeMHUfl HepaSoMyio cropony noAno>KKM 
aaLi4HiAaiOT XMMkiMecK^ croMKkiM noKpbirMeM, a 
Ha paGoMeCi cropone noAno>KKn b cnoe 
MOHOKpucra/irinMecKoro KpeMHUfl C03AaK)T 
orsepcrun ao nopucroro KpewHUfl, Mepea 
Koropbie yAa/iwior nopMcibiM KpeMHuC^ na 
3aA9HHyio my6MHy b pacraope menoMn, 
AonojiHMrejibHO coAep)Kau;eM STM/ieHmMKOJib. 
TaKMM o6pa30M, aa^BJifieMoe rexHumecKoe 

S5 pemeHMe oTBenaeT xpHrepuflM mo^perem^ 

"HOBM3Ha" M "M306peTaTeJlbCKMM ypoBeHb". 

TexHMMecKMi^ peaynbrar npn peanM3ai4Mi/i 
3aflan5ieMoro cnoco6a Aocrnraercfl aa cner 
roro, Mro npn rpaaneHnn nopMcroro KpeMHMfl 
Mepes npeABapnrenbHO cosAannbie oraepcrkin 
"^0 Ha pa6oHei^ cropone noAno>KKH (MeM6paHbi) m 
OAHOBpeMeHHoii sai^nre Hepa6oMei^ cropoHbi 

XklMMMeCKM CroiiKVIM nOKpbirklOM MOXHO 

nonynarb B03AyuLiHbiC^ aaaop jik)6oC) aaAaHHot^ 
ronu^MHbi Me)Kay MeM6paHOf^ ki cnoeM 
nopviCToro KpeMHMn, npMJieraioiAMM k Hepa6oMefi 

^ cropone noAno)KKM. HannMne BoaAyiuHoro 
aaaopa o6ecneMMBaer rpe6yeMbie or MeM6paHbi 
B AaHHOM rkine npbi6opa c^^yHKqiiOHanbHbie 
CBoCicrBa. a ocraBtunC^cyi HerpaBJiennbiM cnoi^ 
nopucroro KpeMHUfl B6nM3M Hepa6oHeM cropoHbi 

^ noBbiiuaer MexaHUMecKyjo npoMHocrb Bcei^ 
crpyKrypbi. 6naroA3Pfl MeMy yBennMUBaercn 
BUXOA roAHbix crpyicryp c MeM6paHaMM. 
SaAaHHan roni^kiHa MOHOKpkicrajinMHecKOM 
MeM6paHbi onpeAennercfl ^^yQmoi^, na 
Koropyio anoAHOf^ oGpaOorKof^ c Hepa6oMe(^ 

55 cropoHbi cc})opMMpoBaH cjiof^ nopucrofo 
KpeMHMfl. ripM rpaBJiennn nopMcroro KpewHUfl 
Mepea orBepcrun na pa6oMeM cropone b 
pacraope lAenoMn c arnnenmnKoneM npvi 
OAHOBpeMennoM xnwHMecKOv^ aai^nre 
Hepa6oMe£^ croponbi noAno)KKi<i roniAMna 

60 MOHOKpMcranjiHMecKof^ KpeMH^eBoft MeMSpanbi 
ocraercfl nocroflHHOM. 

CxeMarMMecKoe ii306pa)KeHHe nonynaeMOM c 
noMOU^biG aanajineMoro cnoco6a crpyicrypbi c 
MeM6paHof^ noxaaano na Mepre)Ke, rAe 
o6oaHaMeHo: 1 - MonoKpucrannnMecKafl 
xpeMHvieBaA noAno>KKa; 2 cnofi nopv^croro 
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MeM6paHovi -3m nopucTbiM KpeMHHGM 2; 4 
OTBepcTMfl B MeM6paHe. Mepea KOTopwe 
ocyiMecTBJinioT noAany pacreopa iMenoMM c 
STuneHmnKOJieM n ipaBJieHneM nopucroro 

SaflBJineMu^ cnoco6 pea/iMsyioT 
cne/iyioLuiiM o6pa30M. 06e cropoHbi 
KpeMHueBOf) noAno)ia(vi aau^Hii^aioT XMMimecKM 

CTOi^KMM nOtCpblTMOM (HanpUlMep. (tX3TOpe3klCTOM 

uifiki xviMmecm cto^kuim naKOM). ocTaanflfl Ha 
noBepxHocTM Hepa6oMei4 cTopoHbi 
HeaaLUMLMeHHbie o6jiacTM aaAaHHOv^ 
KOH4)MrypaL^Mn, b KOTopbix cfjopMnpyioT aaieM 

nopMCTblt^ KpeMHUl^. riopMCTblV^ KpeWHMtl 

co3AaiOT aHOAHOM o6pa6oTKoC^ nnacTHH b 
pacTBope c})TopncTOBOAopoAHOM KucnoTbi no 
CTaHA^pTHof^ TexHOjiorMM nyreM nponycKaHvin 
aneicrpiiHecKoro TOKa Mepes a/ieiapoxMMMHecKyio 
nnef^Ky. b Koropof) aHOAOM cny)KViT KpeMHMeaa^i 
noAno>KKa, a KaroAOM nuarMHOBan nnacrma. 
riocne ct)opMMpoBaHMfl c/ioa nopucToro KpewiHuy? 
saAaHHoC^ my6viHbi, KOTopaw onpeAen^ieTCfl 
Tpe6yeM0M tojiiumhom MOHOKpucTan/iUMecKOM 
MeM6paHbi, noAno)KKy nasneKaioT na 

3JieKTpOXMMMHeCKOi^ flHet^KM, npOMblBaJOT OT 

ocraTKOB aneKTpoJiMTa. cymaT m HaHoc«T Ha 
Hepa6oMyio CTopony (na yMacTKn c nopucTbiM 
KpeMHkieM) XMMHMeCKM CTOb^KOe noKpbiTHe. 

3aTeM Ha pa6oMei^ CTopone noAno)Kiai HaA 
o6nacTflMki c nopvicTbiM KpeMHi^eM 
craHAapTHbiMM TexHonornMecKMMM npnewaMM 
(nanpuMep. c})OTOJiMTorpact)MM) BCKpbiBaiOT b 
aainnTHOM noKpbiTkin oSjiacTH m BbirpaBJinBaiOT 
oTBepcTMfl B MOHOKpucTanjiUMecKoi^ MeM6paHe. 
r/iySnna oTBepcTMM AOfDKHa 6biTb He MeHbLue 
TOfiLi^MHbi MeM6paHbi, a pasMepbi e nnocKOCTH 
noBepxHOCTM paOoHeC^ cTopoHbi weHbiiie 
paaiviepoB o6jiacTM npoeiqMf^ na 9Ty cropoHy 
cnofl nopucToro KpeMHun. njianapHyjo 
KOHcfDnrypai^Mio OTBepcTui^ (KBaApar, 
npwMoyronbHMK, Kpyr h t. a) Bbi6npaK)T b 
aaBMCHMOCTM OT ct)yHKi4MOHanbHoro HaanaMeHUfi 
MeM6paHbi M Tpe6oBaHMM k nnoinaAM ee 
noBepxHOCTH, a raioKe b cooTBeicTBUM c 
Heo6xoAMMOCTbio onTMMnaaL^Mn 
TexHonorMMecKoro npoi^ecca. Docne 

BblTpaBJIMBaHMfl OTBepCTHf^ OCyU^eCTBTIfltOT 

XMMbiMecKoe TpaBJieHMe nopvicroro KpeMHMfl b 
peaio^MOHHOM cxscyAe b pacTBope LMe/iOHH c 
3TkineHrnviKorieM, nanpkiMep 10 25%-HbiM 
pacTBopoM rkiAPOOKMCM HarpMfl \An\A Kanm \a 

3THneHmMK0J1fl. BSflTblX COOTBeiCTBeHHO B 

cx)OTHOiijeHMH (3 10):(0,5 8) o6. MacTM. 
STuneHrnnKonb Heo6xoAHMo BBOAHTb b pacTBOp 
TpaBurenfl atia noAasneHUfl npoi4ecca 
XMMMHecKoro TpaaneHMfl 
MOHOKpMCTanjiMHecKoro KpeMHMfl m 
o6ecneHeHMfl 6onee pasHOMepnoro TpaaneHHR 
nopucToro KpewHMfl. TpaancHMe npoBOAfli npM 
TeMneparype i/ia i/iHrepBa/ia 25 35°C b 
ycnoBkiflx A^HaMkiMecKoro nepeMemmanm 

TpaBMTenfl ATIJI 3Ct)Ct)eKTMBHOrO npOHHKHOBGHUfl 

pacTBopa TpaBurenw b oTsepcTHfl m OTBOAa 
npoAyKTOB peaKL^MM M nonyneHMfl noeepxHocreM, 
orpaHMMMBaKDU^MX o6pa3yioLMkiMC» BoaAyuuHbifi 

3aaop, C MMHVIMaJIbHOM BeJIMHVIHOi^ HepOBHOCTkl 

MHKpoperibect)a. RyreM Bbi6opa cocraBa 
TpaBkiTen$i m saAaHkin AnviTejibHocTM TpaBneHki5i 
nojiynaioT Tpe6yeMyio Toni^MHy BOSAyuiHoro 
3a3opa Me>KAy MOHOKpkicrajiJiMMecKoC^ 
MeM6paHofi M cnoeM nopkicroro KpeMHkin. nocne 
TpaBJieHUfl n OTMbiBKM yAaJiflJOT aamnTHbie 
noKpbiTMfl c o6enx cropoH m roTosyio crpyKtypy 
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cnocoS noaso/iHeT npoBOAMTb MaroTOBnenne 
CTpyKTyp no rpynnoBot^ TexHoxiorviM, T.e. 
OAHoepeMeHHo Ha oahom KpeMHueeoM noAnoKxe 

Ct)OpMMpOBaTb HeCKO/lbKO KOMn03Hl\Hti c 

MeM6paHaMM. 

ripMMep 1. Ha KpeMHMeBbix ruiacTMHax 
Mapxvi KflB-O.I TOjiiAMHoC^ 0,3 mm 
npnMoyrojibHO^ c|)opMbi (mnpHHa 5 mm, AnMHa 
20 25 mm) c opMeHTaunef^ noBepxHOCTM [001] 
MaroTaBJiMBajiM CTpytcrypbi c MeM6paHaMM no 
MaBecTHOMy m aanBn^ieMOMy cnoco6aM. 
To/iLi^MHa MeM6paH cccTaBJi^ina 15 ±3 mkm, 
paaMepu b hjiockoctm nosepxHocTH 
njiacTMHbi 3*3 mm. Ha ycsMfxo^ ruiacTMHe 
kiaroTaBJiMBa/iki 4 MeM6paHbi c paccTO^HMeM 

Me}Kay HVIMH 2,0 2,2 MM. 

ripM McnojibSOBaHMM cnoco6a-npoTOTMna 
cnaMajia na nnacTMnax c|)opMkipoBanM cjiom 
nopucToro KpewHUH nyieM anoAHOt^ o6pa6oTKM 

B 30%-HOM paCTBOpe C})T0pMCT0B0A0p0AH0l^ 

KHcnoTbi npH njioTHOCTM TOKa Mepea 
siietapoxkiMkmecKyK) nneC^Ky 30 mA/cm ^, a 
dareM BbiTpaB/iUBajiki c Hepa6oMet^ cTopoHbi 
nopHCTbit^ KpeMHMf) B 20%-HOM pacTBope 

niAPOOKMCM HaTpMfl M 3TMneHmMK0/1fl B 

cooTHOUjeHHH 5:0,5 (o6.MacTM) npn 20°C. 

ripn naroTOBjiennn CTpyicryp no 
aaflBTifleMOMy onocoSy TpasneHne nopucToro 
KpeMHMfl ocyii^ecTBTiRnM c pa6oHeR CTopoHbi 
(T.e. CO cTopoHbj c MeMSpaHOM) npn noAa^e 
TpaBkiTeji5i yKasaHHoro cocTaB Hepe3 
npeABapviTejibHO cx>aAaHHbie npnMoyronbHbie 
OTBepcTMfl pasMepoM 0,3 1,1 mm. 

TonimiHa ' nopucToro KpeMHUfl, 
ocTaanneMoro B6jiMaki Hepa6oMeCi cTopoHbi, 
cocTaBJi$iJia 70 100 mkm, T.e. Toxii^uiHa 
B03AyLUHoro saaopa Me)KAy nopucTbiM KpeMHMBM 
M MeM6paH0M 6bma 185 215 mkm. 

rioojie naroTOBJieHUfl Bce nonyHennbie 
CTpyKTypw McnbiTbiBariM na MexaHMMecKyio 
npoMHocTb no MeTOAy Konco/ibHoro M3rM6a 
nnacTUHbi, narpyxeHHof^ na cbo6oahom KOHi^e 
cocpeAOTOHeHHoj^ CMJioi^. 9KcnepuiMeHTbi 
noKaaajiki, hto KpnTkiMecKoe Hanp;i>KeHkie 
paapyiueHMR njiacTMHbi c MeM6paHaMM, 
MaroTOBJieHHbiMn no cnocoGy-npoTOTMny, 
cocTaa/iflnM 23 ±1.6 MDa, a cTpyKTypu, 
MsroTOBJieHHbie no aa^B/ifleMOMy cnoco6y, 
pa3pyLuankicb np^i KpnTimecKOM Hanpn^KentiM 
507±12 MFIa npvi To/iLMMHe BOSAyiuHoro aaaopa 
215 MKM M 614±12,8 MDa npw 3a3ope 185 mkm. 
CneAOBaTenbHo, cTpyKTypu. naroTOBJieHHbie no 
aananfleMOMy cnoco6y, mmbjot MexaHMMecKyio 
npoHHOCTb noHTM B 30 paa 6onee BbiooKyjo no 

CpaBHeHMK) C HMCTO MeM^paHHblMH 
KOHCTpyKL^MflMM, CX{)OpMMpOBaHHblMH HaBeCTHblM 

cnocoGoM. 

ripHMep 2. Ha nnacTHHax KpeMHMfl MapKM 
KflB*0.01 Toni^HHOvi 0,3 mm c opMeHTaL^Mef^ 
noBepxHOCTn [001] ct)opMMpoBa/iki MeM6paHbi 
Ann MsroTOBneHHfl via hmx raaonyBCTBMTejibHbix 
MeTan/ioKCMAHbix a/ieMeHTOB An^i rasoBbix 
AaTMuiKOB. Pa3Mep MeM6paH cocTaBJinji 
1,6 #1 ,6«0,008 MM. Ha OAHOi^ MacTM nnacTHH 
MeM6paHbi c})opMiipoBajiM no kiaBecTHOMy 
cnoco6y. a Ha Apyrof^ no aansnneMOMy c 
coaAaHMBM Bo^ujHoro aaaopa TO/iu^nHOb^ 100 
MKM Me)KAy MeM6paHoj^ M cnoeM nopkiCToro 
KpeMHki;!. fXanes nnacTUHbi paaAen^mM na 
oTAe/ibHbie 3/ieMeHTbt (KpucTannbi) 
paaMepoM 3.3 mm na CTanKe moa- 3M-215 
a/iMaaHbiM a^^ckom o Hapy>KHO^ pe)KyL^ej;^ 
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lyieiajiJiuifjaqjinMeuAUiu mnKpuu^Ull&l uqeninuiijin 
KOnHMGCTBO rOflHblX S/ieweHTOB C 

HepaapytueHHbiMki ivieM6paHaMM. Bcero 6biJio 
t^ccneAOBaHO no 300 o^paai^oe c MeM6paHaMvi, 
nO/iyMeHHblMll l13BeCTHblM M aa^iBTineMbiM 

cnoco6aMH. B nepBOM c/iyMae bbixoa roAHUx 
cocraBkin 38% a bo eropoM 86% 

TaKMM o6pa30M, nocTaB/ieHHafl i^e/ib 
ii3o6peTeHkiA noBbiLiJeHMe Bbixo/)^ toahbix 
CTpyicryp c MeM6paHaMM npM pean)Aza\\m 
saflBJiJieMoro cnoco6a AOCTumyra. 

OopMyjia M3o6peTeHMfl: 

Cnoco6 c})opMnpoBaHMfl Mew^paH b 
MOHOKpi^cTannviMecKoi^ KpeMHkieBofi noano>KKe. 
BKniOHaioLi^Mi^ HaHeceHMe sau^MTHoro noKpbiTMfl 
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Mepea OKHa Ha Hepa6oMet^ cTopoHe noAno)KKvi 
nopucToro KpewHun Ha aaflaHHyjo my6nHy 
nyreM anoAHOM o5pa6oTKM b pacTBope 

C|)T0pMCTOBOAOpOAH0V1 KMCJlOTbl M yAaJieHMO 

nopucToro KpewHiifl TpasneHneM b pacTBope 
U4e/10MM, OTjiMsaioiAMMCfl rew, mto nepeA 
yA^/iBHMeM nopMCToro KpeMH^n Hepa6oMyio 
CTopoHy noAno)KKM aau^MiAaioT XHMMMecKM 
CTO^KWM noKpbiTMeM. 3 Ha pa6oMe() cropoHe 
noAnoKKM B cnoe MOHOKpucTarmimecKoro 
KpeMHMfl cx)3AaK>T OTBepcTMfl AO nopucToro 
KpeMHMji, Mepea KOTopwe yAa/iflJoi nopucrbiC^ 
KpeMHUM Ha aaAaHHyio mySnny TpaBneHnew b 
pacTBope mejioMn, AonojiHMTenbHo 
coAep)KameM arnneHrjiMKo/ib. 
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In order to form membranes a protective coating is applied on the silicon 
surface (1), openings are made in the protective coating and a layer of porous 
silicon (2) is formed to a set depth through the openings on the base passive 
side by anodic treatment in hydrofluoric acid solution. The base passive 
surface is protected by a chemically resistant coating. Openings are made to 
the porous silicon on the base working side in the mono-crystallic silicon 
layer (1) and the porous silicon (2) is removed by etching in an alkali 
solution containing ethylene glycol. The porous silicon etching is carried out 
at the working side i.e. at the side with the membrane and the etching agent is 
supplied through the rectangular openings of 0.3-1.1 mm size. The thickness of 
the porous silicon remaining close to the passive side is equal to 70-100 
microns, i.e. the thickness of air clearance between the porous silicon and the 
membrane constitutes 185-215 microns. 

USE - In production of semiconducting devices. 

ADVANTAGE - Quality products output is increased by improving their mechanical 
strength. 
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